introduction
The increasing popularity of mobile devices (e.g., smart phones, tablets, E-readers) on primary and secondary school campuses has prompted a new wave of mobile learning in K-12 education. According to a survey based on state-issued report cards and data, more than 88% of public school districts in the United States have written policies on acceptable student use of cell phones (EdTech Stats, 2010) . Students in more than 2000 U.S. school districts have adopted various electronic devices in the classroom and the number is growing rapidly (Lawrence, 2012; Tate, 2012) . Taylor (2006) has defined mobile learning as "learning mediated by mobile devices, or mobility of learners (regardless of their devices), or mobility of content/resources in the sense that it can be accessed from 12 Volume 5, No. 2, December, 2012 anywhere" (cited in Traxler, 2009, p. 10) . One-to-one learning with a mobile device falls into the same category of mobile learning in which learners use a mobile device (e.g., iPads, iPods, netbooks, laptops, cell phones, or other mobile devices) with Internet access to engage in learning activities. Many school districts may restrict the access to classroom use (Koebler, 2011) for fear of damage, lost, or misuse. Therefore, some one-to-one learning initiatives do not go beyond the boundaries of the school buildings. Nevertheless, one-to-one learning with mobile devices provides greater flexibility for learners to access learning content on their own pace regardless of the location. Mobile devices in the classroom have solved some immediate challenges in schools such as overbooked and inaccessible computer labs. In addition, enhanced features such as multimedia, communication, and collaboration tools have provided new learning opportunities that transcend the confines of formal learning in the classroom. Of all recent mobile devices in the U.S. educational market, iPads stand out for their ease of use and multiple functions powered by an increasing number of apps.
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An increasing number of American K-12 schools are adopting various mobile devices to replace textbooks and laptops (Gliksman, 2011; Roscoria, 2011) . The use of mobile devices for learning in the K-12 classroom is changing the educational landscape (Roscoria, 2011) , but the impact on student achievement is unclear. There is a paucity of research on the impact of mobile devices such as iPads in K-12 education. How is the use of iPads enhancing or hindering student learning? How is the use of iPads contributing to or inhibiting teacher instruction? What learning opportunities can iPads afford students and educators that are different from other mobile devices? How can professional development empower teachers in technology integration? The goal of this research aims at exploring the impact of iPad integration on learning activities and teacher/ student perceptions of one-to-one learning with iPads in the classroom. This study was set up to answer this main research question: What are the challenges and opportunities in one-to-one learning with iPads for teachers and students in the K-12 classrooms? The findings of the study can provide insights and best practices of oneto-one learning in K-12 education.
Literature review

Educational Potentials
Studies have shown that integrating iPads with sound curriculum can contribute to increased student engagement, collaboration, productivity, technology competency, innovation, and critical thinking (Gertner, 2011; McConnell & McConnell, 2011; Morelock, 2011; Shepherd & Reeves, 2011) . Recent studies on iPads were mostly based on data taken from college students. After teaching a college class with iPads and another class with laptops for one semester, Shepherd and Reeves (2011) compared the course management system Blackboard's access logs between the two classes. They found students from the class that used laptops accessed the Blackboard site mostly during class time. Students from the iPad class have had a more diffused pattern of accessing the Blackboard site. In other words, iPad users continued to access the class Blackboard site throughout the day even outside class sessions. They concluded that the mobile device has made it easier to access class materials. They have also found new level of student engagement in course participation because "with the use of Mobile devices within the classroom, students have new levels of responsibility to actively participate in real-time polls, discussions, blogs, and other course activity" (p. 14). In a larger implementation of iPad in which every incoming college freshman received an iPad, Wagoner, Hoover, and Ernst Volume 5, No. 2, December, 2012 (2011) summarized their findings into six categories: digital divide, media production, personal productivity, information literacy, sustainable classroom, and learning beyond the classroom. Instructors were optimistic that iPads could reduce the digital divide in the classroom when everyone has access to an iPad. Instructors were more willing to require students to complete activities using iPads. Instructors were utilizing more media production for assignments such as photo journals, e-documents, speeches with images projection, short movies, etc. Instructors were very positive about the ease of use of iPads. Many have utilized iPads to send emails or schedule appointments with students. Students were utilizing iPads to conduct research for class assignments or collect data for research. All these activities increased their information literacy. The classrooms became more sustainable due to a reduction in printing cost. Students and teachers were utilizing iPads for presentations and correspondence to avoid unnecessary printing. Many teachers changed curriculum to encourage learning beyond the classroom such as using iPads to collect research data or conduct interviews in the local community.
T h e m o b i l e d e v i c e a l o n e w i l l n o t encourage student engagement or productivity. Educators need to be able to integrate mobile devices and apps into the curriculum to reap the benefits. In a study by Pepperdine University, the researchers have outlined some of the challenges and benefits in three areas: support, compatibility, and integration (Pepperdine University, 2012). For supporting student use of iPad apps, faculty encouragement was not sufficient. Peer pressure, student collaboration, or faculty assignment requirements were the best way to ensure students' utilization of apps to get job done. Although there was a learning curve for both students and faculty, if faculty demonstrated proficient knowledge in apps for specific assignments (e.g., note-taking, email, e-reader) students could better ease into oneto-one learning with iPads. Choosing apps that were compatible with a faculty's teacher style and creating iPad-friendly course materials were both very important as well. If a class assignment cannot be retrieved on iPads due to limitation on Flash videos or Java, it would add unnecessary student frustration. Finally, using apps that were highly relevant and purposefully integrated into the curriculum was vital to student learning. Otherwise, iPads to students would be just entertainment and reading devices.
In a K-12 school district report, Morelock (2011) observed a higher percentage of students achieving Math and Reading proficiency at the appropriate grade levels after the teachers started integrating iPod Touch into the classroom for one year. Student test scores also evidently improved based on teachers' data. Students with disabilities, economically disadvantaged students, and ELL students in the classrooms with mobile devices all performed better than students of the same categories in the whole district. Can this kind of success be duplicated to other educational institutes? More research in this area is definitely needed. With sound pedagogy and implementation, one-to-one learning has the potential to transform the classroom into a true learner-centered learning environment in which communication, collaboration, and creative problem solving flourish to create student-driven learning. In a report of more than 25 handheld learning projects, Shuler (2009) found that the key opportunities for mobile learning include:
1 . E n c o u r a g e " a n y w h e r e , a n y t i m e " learning: Students can gather and process information outside the classroom to learn in a real-world context. 
Educational Challenges
Recent reports from K-12 schools on iPad integration have pointed out a few challenges, including app selections, tech support, device management (Alberta Education, 2011), and professional development (Hatten, 2012) . Harmon (2012) pointed out that the app selection is a process of trial and error. Facing the ever-changing field of app development, novice teachers would find it a daunting task to select appropriate apps to integrate into the curriculum. Many educators also do not have the budget to purchase paid apps. Harmon (2012) suggests that eliciting student help might be one of the best ways to incorporate iPads in the classroom because students are the best judges of what tools engage them. In addition, some apps let students choose the difficulty levels and move through the levels at their own pace. The ability to adjust content to student level and allow self-paced learning lends iPad as an ideal tool for implementing differentiated instruction. Furthermore, the use of iPads can allow students to make decisions regarding of their learning pace and presentation preferences. To select appropriate apps, educators could invest time following Websites that update educational apps in various disciplines to stay current. Moreover, incremental integration of iPad apps would "acclimatize" educators to the one-to-one learning environment in their own pace as well.
According to the Alberta Ministry of Education (2012) in Canada, the challenges of tech support and device management were evident in the rollout of iPad classroom sets. A teacher may use the same iPad cart for multiple classrooms. Content sharing on devices that was designed for personalization became a potential issue. Before effective managing apps or software programs can be introduced to manage iPads, teachers are playing a more active role on iPad management. In some cases, teachers have to rely more on tech support or instructional support to integrate iPads because they have potentially presented new technical challenges for teachers (Alberta Education, 2012) . It could be cumbersome and time consuming for teachers to have to manage the devices and rely on tech support to get the job done in a classroom with an iPad cart. Conn (2012) recommends that involving students in setting up the ground rules and policies of iPad usage could create a sense of ownership for students and eliminate ambiguity in content sharing. Advocating good digital citizenship is essential to ensure content privacy and ethical behaviors.
Another area of challenge is professional development. Hatten (2012) (Alberta Education, 2012; Hatten, 2012) . The following section will discuss two models of professional development.
Professional Development Models
With one-to-one learning, students have the opportunity to benefit from a transformed classroom in which they are actively engaging in learning activities that address the 21 st century learning skills (Partnership for 21st Century Skills, 2011). The mobile devices alone do not transform the classroom. Technology is a tool to deliver instruction or serve as a medium for collaboration. Instructional design of activities is the key. Enhanced teaching practice and sound pedagogy need to be embedded in the professional development opportunities for teachers. Professional development should focus on both the content and performance i m p r o v e m e n t . C o n t e n t r e f e r s t o t h e pedagogical and technological contents that enable educators to advance student learning. Performance improvement refers to enhancing the educators' capability to do the job well. For the content part of the professional development, Puentedura's (2009) SAMR model aims at transforming learning with technology. SAMR stands for substitution, augmentation, modification, and redefinition. At the basic levels, technology can be used to substitute print text and augment traditional face-to-face learning. At higher levels, the use of technology should aim at transforming the learning experiences through modification and redefinition. Learners can work with peers or experts in the field to engage in authentic learning as shown in figure 1.
Specifically, with one-to-one learning students can now be historians in creating Volume 5, No. 2, December, 2012 digital stories about a historical event, explore manipulative learning environments to further their understanding of math, use simulations to understand an abstract science topic, and maintain a personalized learning network to sustain life-long learning. Although all these tasks can be accomplished through desktop computers or laptops, access to the computer lab on a sign-up basis is much more limiting in granting access to digital resources and the Internet than the every day access of a oneto-one learning environment in the classroom with iPads.
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In addition to the emphasis on the pedagogical and technological contents, faculty performance is also an essential part of professional development. Technology integration is more than just using the tools. It requires careful instructional design that links learning objectives to specific learning tasks or activities that lead to measurable outcomes. Not all faculty members have the technology expertise to create technologyenriched learning experiences. In assisting faculty adopting new technology, one should also consider the effectiveness of the adaptation (i.e., how well can faculty integrate iPads in the classroom). The process involves multiple stakeholders and faculty cannot do it alone. Faculty development should be a systemic process to ensure effectiveness of iPad integration. Fang (2007) proposed a Performance-Based Faculty Development Model to address the key factors in institutional implementation of faculty development. The Model consists of five main components: formal training, communities of practice, performance support, formative evaluation, and knowledge sharing. The model is a shift from emphasizing faculty training to performance improvement, which involves training, motivation, and support (Fang, 2007) . Formal training such as workshops provides the opportunities to assist faculty members who are lacking the basic skills needed for iPad integration. Communities of practice encourage peer-learning and learnercentered approach to learning new skills from experienced faculty members. Performance support can be implemented through online resources, in-house staff, just-in-time online assistance, or online tutorials. Formative evaluation aims at improving the process while the program is in progress to provide timely help to faculty members. Knowledge sharing encourages a participation culture of connection, sharing, and open-endedness through networking or in-person dialogues.
This section examines the opportunities and challenges in recent studies or reports of iPad integration in educational institutions. Although there were great promises, there were also many issues surrounding one-toone learning implementation. Tech support and device management are recurring themes in each phase of emerging technology integration. App selection is unique to iPads and can be addressed through continuous professional development as highlighted in Fang's model. Mobile devices such as iPads will enable learning at a higher level with greater accessibility to online digital resources and the Internet. As Shuler (2009) stated, "Mobile technologies bring the real world into the classroom and they bring the classroom into the real world" (p, 17). We are working with a generation of mobile learners and need to connect with them via the tools that they are familiar with to maximize their learning interests.
Background
Project Scope
The school district in this case study is a large public school in a Midwest city in the United States. The school district has more than 32,000 students with 68% students Volume 5, No. 2, December, 2012 of color. Sixty-six percent of the student population in the district received free or reduced lunch in the 2011-12 school year. Four 9th grade Geography classrooms were chosen as part of an iPad pilot project in spring 2012 before additional rollout of iPad carts to all 9 th grade Geography classrooms in fall 2012. The four teachers and students in the four classrooms are the subjects for this study. Each classroom received an iPad cart with 30 iPads for classroom use only. In addition to the four classroom teachers, four Social Studies teachers were recruited to explore the pedagogical applications of iPads in the classrooms. All eight teachers participated in the monthly professional training meetings to share ideas about iPad integration.
Faculty Development
Both Puentendura's SAMR (2009) and Fang's (2007) performance-based faculty development model were adopted into the professional development. The SAMR model was embedded in the instructional examples in the monthly meeting and Websites. To address the five components in Fang's (2007) performance-based faculty development model (formal training, community of practice, performance support, knowledge sharing and evaluation), the following professional development opportunities were introduced. Formal training was provided through monthly meetings during regular semesters. A community of practice was established through SharePoint (a content management system) to provide faculty information on best practices with one-to-one learning. Faculty could also share their experiences in their own classroom through SharePoint. The performance support was provided by the Teaching and Learning and the IT departments at the school district. Knowledge related to one-to-one learning (e.g., tips for using apps and trouble-shooting ideas) were shared through SharePoint and monthly meetings. Evaluation was conducted through four classroom observations, one teacher focus group, and four student focus groups.
research Method
This is an exploratory case study that examines how the implementation of one-toone learning with iPads can contribute to or inhibit teaching and learning activities in the classroom. The use of a case study method is appropriate because it provides in-depth examination of the iPad implementation for one-to-one learning in K-12 classrooms. This approach can provide a holistic account of the phenomenon under investigation (Yin, 2003) . This pilot study examined four 9 th grade Geography classrooms in a large district located in a major city in the Midwest U.S. The participants include four high school teachers (2 females and 2 males) and their students. Thirty-one students (14 females and 17 males) participated in the student focus groups. The researchers have also observed four classes with a total of approximately 120 students.
1. Research Questions
This project will address the following research questions:
What are the factors that contribute to student learning and teachers' facilitation of learning with mobile devices? Specifically, the researchers are interested in exploring the perceived and observable opportunities of iPad integration that enhance student engagement and performance.
What are the factors that inhibit student learning and teachers' facilitation of learning with mobile devices? The researchers are looking for lessons learned from iPad integration and participant experiences that are unique in this pilot project.
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What are the impact of professional development on teachers? What instructional activities have instructors utilized based on the SAMR model? How can the performance-based faculty development model be further improved?
By addressing the research questions, we could make recommendations on ways to improve one-to-one learning in the classroom.
Data Collection
Yin (2003) emphasized three principles in the data collection procedure in conducting a case study: (1) multiple sources of evidence, (2) a case study database, and (3) a chain of evidence (explicit links between the questions asked). Following these three principles, we have collected data from three data sources, established a database of the evidence, and used consistent questions for all data collected. The three data sources are:
Teacher focus group: Teachers were invited to a focus group toward the end of the iPad pilot project. The teacher focus group was conducted during the last professional development meeting at the fourth month of the pilot project. Three out of the four classroom teachers participated in the focus group. One had a time conflict and was invited to contribute to the focus group questions in writing. The questions focused on the following areas: (a) factors that contribute to student learning and teacher instruction with mobile device, (b) factors that inhibit student learning and teacher's facilitation of learning, (c) impact of iPads on teaching, and (d) improvement for professional development. The detailed questions can be found in Appendix 1. The meeting minutes were sent back to teachers for review to verify accuracy. Student focus group: A student focus group was conducted at each site for a total of four student focus groups. The numbers at each school ranged from 3 to 14 students. A total of 31 students participated in the focus groups. The student focus group questions (see Appendix 2) concentrated on the following areas: (a) the pros and cons of iPads in the classroom, (b) impact of iPads on student learning, and (c) understanding of the subject matters.
Classroom observation: A classroom observation form (see Appendix 3) was modified from the Pepperdine University' s research project (2012) to describe the classroom activities including types of instructional activities, teacher-student interaction, and student-student interaction. Each classroom was observed once toward the end of the pilot project; roughly three months after iPad carts were installed in the classrooms. Three observers who were also the researchers observed all four classrooms together and took notes. A total of approximately 120 students were observed in the four classes.
The three researchers conducted the focus groups, observed the classes together, and took copious notes on the responses made from teachers and students. After the observations and focus group discussions, the researchers compared notes and discussed at length on the observable themes from the data. The emerged themes from the data are based on observable instructional events and highlights made from the focus groups that all three researchers have agreed upon. The first researcher is a university faculty of learning technology. The second researcher is the lead teacher of Social Studies and a veteran teacher of 15 years. The third researcher is the district technology integration strategist and a veteran educator of 30+ years. None of the researchers have direct supervision responsibilities over the teachers in the pilot project. Volume 5, No. 2, December, 2012
Data Analysis and Results
The researchers compared notes and discussed at length of their findings during the focus groups and classroom observations. The preliminary data have yielded much interesting information on the impact of iPads on instructional activities and teacher/student perceptions toward iPads. The reactions to iPads have been predominately positive with some reservations. The advantages and challenges are outlined in the sections below. The sources of the evidence that were quoted in the tables were from teacher focus group, student focus groups, or classroom observations.
Educational opportunities.
To address the first research question on the factors that contribute to student learning and teacher instruction with iPads, the following themes have emerged from the data as summarized in T h e e d u c a t i o n a l b e n e f i t s h a v e corroborated with the literature in many ways. Mobile devices such as iPads increase student engagement; teachers have commented that the students were 100% on tasks and engaging in classroom discussions. Students have more time to engage in projects and/or access school projects from home to continue the practice. Student-centered activities can be easily created to encourage student collaboration (Shuler, 2009) . Students were more aware of digital citizenship and data privacy as iPad use The challenges faced by the teachers and students are typical in most technology integration, including student distraction and time for prep. The lack of appropriate apps is unique to iPads because there are many proprietary programs that are controlled by Apple. There are also many third party apps for exploration. Teachers might not have sufficient time to juggle the tasks of tech troubleshoot, app selections, and device management in a short time period. These issues were also echoed by the other school districts (Alberta Education, 2012) , and the district needed to provide instructional and tech support to enable teachers to do their jobs well.
Professional development:
Based on the teacher focus group and monthly meeting discussions, teachers have emphasized strongly that the monthly professional development workshops have played an important role in boosting their confidence and providing innovative ideas for iPad integration. Many teachers were skeptical of the benefits of iPads and would rather have a cart of netbooks or laptops for instructional activities at the beginning of the iPad pilot project. There were many limitations on the app purchase and installation. The teachers were the first group in their own schools to use iPad so that they had to be resourceful in finding tech support or did the minimal to keep the iPads functional. At the end of the first month, all teachers have come up with their routines for student iPad check-out. Through monthly idea sharing, they have also gradually developed unique ways to integrate iPads for learning Geography in the classrooms. In terms of the SAMR model, the types of activities included substitution of Atlas with online map app, augmentation of classroom discussion with online chat, modification of research project with a concept map and updated information from credible online databases, and redefinition of collaboration through clear division of labor on personalized iPads and quicker communication channels. All teachers have expressed strong interest in continuing iPad carts in their classrooms and would find it difficult to teach without iPads in the new academic year. B a s e d o n t h e c o l l e c t e d d a t a , t h e preliminary findings of the study have revealed many promising opportunities and technical challenges for both teachers and students. The positive impact of iPads integration on student learning includes active engagement, increased time for project, and improved digital literacy and digital citizenship. The challenge for student learning is mainly distraction by the multitude of irrelevant apps and Websites. It requires strong self-discipline and constant teacher supervision for students to stay on track. With regard to instructional activities, the positive impact includes the implementation of student-centered activities and enhanced teaching practices with updated information. The challenges include a lack of teacher-selected apps and the need for more became a daily practice. Teacher's comment on the significantly reduced rate of student plagiarism highlights a creative solution of iPad integration in which students had to take notes while searching for resources for a research project. They later had to draft a research paper based on their personal notes that eliminated direct copy-and-paste from the Internet. Finally, students now have more time to work on projects because iPads have become more accessible than the computer labs. Current events and updated Geographical information can also be retrieved at a much faster pace than from print materials such as books and the atlas.
Challenges.
To address the second research question on the factors that inhibit instructional activities, the following themes are found in the data as summarized in Table 2 . Volume 5, No. 2, December, 2012 time to prep and train. The currently available free apps such as ArcGIS and Google Earth all have their limitations. Utilizing apps that match with the curriculum to encourage student collaboration and creativity would create a true student-centered classroom.
Conclusion and recommendations
As Shuler (2009) puts it, one-to-one learning with a mobile device will "enable kids to develop passions and interests via their own personalized, media-enhanced environments that can transport them to different times and places" (p. 22). We have witnessed first hand, how engrossed the students were with their iPads. Although we have observed that most of the instructional activities stayed at the basic two levels of substitution and augmentation according to Puentedura's SAMR model (2009), given time and more collaboration among teachers, we are confident that we will see more instructional activities that maximize the full potentials of iPads. The following recommendations will help lay the groundwork for solid one-to-one learning:
1 . M o d e l i n g t r a n s f o r m a t i v e t e a c h i n g practice during the faculty professional development workshops: Provide more examples of best practices and encourage teachers to incorporate activities that are modification or redefinition of the existing practices. Establishing a social network for teachers to share ideas and information throughout the school year can provide continuous performance support.
2. Providing training opportunities and resources for students at the early stage: Although we are working with digital natives, students would want to know why they use iPads in the classroom, how to use them properly, and when to use Pads for what purposes. Digital citizenship should be emphasized to remind students of appropriate online behaviors. Training materials can be made available in person or via the Web to deal with schools with high student turnover rate. Alternatively, identifying student tech ambassadors who are more tech savvy at each school will provide timely support for instructors during instruction.
One-to-one learning with iPads is still in its infancy. Further study on how to truly engage students in using iPads to communicate, create, and collaborate will provide meaningful instructional practices for educators. Future research could also include quantitative data such as student performance (e.g., grades), student improvement of 21 st century digital and media skills, teacher use of apps and the frequency, and participant tech skills to provide comprehensive data for analysis. With increasing market shares of other tablets such as Android, research can also include other similar mobile devices to provide a holistic picture of one-to-one learning landscape. 
